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Abstract: The study investigated the effects of grazing by geese, goats, and fallow deer on soil mites. It included a total of 360 samples
collected in the spring, summer, and autumn of 2016 and 2017 in north-central Poland. Study plots were situated in three pastures
grazed by geese, goats, and fallow deer, and three meadows near the pastures served as controls. All study plots were fenced. In total
22,561 mites (Acari) were obtained, including 15,641 Oribatida (69.3%), 4926 Mesostigmata (21.8%), and 1994 other mites (8.9%).
Only the abundance of Oribatida (therefore, also total Acari) differed significantly in pastures grazed by different animal species. The
abundance of Oribatida in the pasture vs. the corresponding meadow was higher in the case of geese, similar for fallow deer, and lower
for goats. We identified a total of 21 oribatid species. The number of species did not differ significantly between the pastures and the
corresponding (mowed) meadows, indicating that they are similarly disturbed biotopes. Eurytopic species characteristic of grasslands
predominated in the study plots. The most abundant species were Platynothrus peltifer (C. L. Koch, 1839), Tectocepheus velatus (Michael,
1880), and Eupelops occultus (C. L. Koch, 1835). Platynothrus peltifer and T. velatus preferred pastures to meadows and were most
abundant in the goose pasture, while Liebstadia similis (Michael, 1888) and Sellnickochthonius immaculatus (Forsslund, 1942) were more
abundant in meadows.
Key words: Soil, pasture, meadow, domestic animals, Acari, Oribatida, Mesostigmata

1. Introduction
Oribatida are usually the most abundant and diverse
group of mites in the soil (Walter and Proctor, 2013), and
most of them are saprophagous, i.e. feed on dead organic
matter (Norton and Behan-Pelletier, 2009). They crush
dead leaves and other parts of plants, increasing their
surface area and making the invasion of microorganisms
and decomposition more effective. They also transport
microorganisms on their bodies and within their guts
(Stefaniak and Seniczak, 1985; Seniczak et al., 2007; Walter
and Proctor, 2013). Mesostigmata are mainly predators,
but some feed on detritus and fungi (Gulvik, 2007).
Grazing, particularly intense grazing, affects the soil
mite populations, and the effect depends on the species of
grazing animal. For example, grazing by sheep and cattle
brought about more negative effects on soil Oribatida,
decreasing their abundance and species richness (Hubert,
2000; Clapperton et al., 2002; Seniczak et al., 2007; Schon
et al., 2008), than grazing by horses (Chachaj and Seniczak,
2005). Some positive effects of grazing by cattle, such as
increased abundance of Oribatida, were also reported

(Bardgett and Cook, 1998; Bedano et al., 2006). The
influence of grazing on the soil fauna depends on many
factors, mainly animal weight, behavior, and hoof type
(Greenwood et al., 1997; Parfitt, 2005).
Grazing affects biogeochemical and physical properties
of the soil, induces changes in the distribution of roots and
biomass, and alters water and carbon dynamics as well
as soil organic matter content. It also affects vegetation,
as livestock manure increases nitrogen content in some
spots and eliminates susceptible plant species (Altesor et
al., 2006).
Most ecological studies (mainly in Poland) on mites in
grasslands focused on the effect of fertilizers or ecotones
(Domek-Chruścicka and Seniczak, 2005; Graczyk et al.,
2008, 2010; Kruczyńska and Seniczak, 2010; Seniczak et
al., 2016; Wasińska-Graczyk et al., 2009), while relatively
few papers analyzed the direct impact of grazing on mite
communities (Hubert, 2000; Chachaj and Seniczak, 2006;
Seniczak et al., 2007; Schon et al., 2008, 2010).
The aim of this study was to assess the effect of grazing
by geese, goats, and fallow deer, which has never been
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studied before, on soil mites, with a focus on Oribatida.
Based on the literature referring to other animal species,
we hypothesized that (1) grazing will negatively affect the
abundance and richness of Oribatida, and (2) this effect
will vary depending on the livestock species.
2. Materials and methods
2.1. Study area
The study sites were situated in north-central Poland
(Figure 1). They included 3 pastures grazed by geese
(referred to as GP; N52°44ʹ27ʺ, E18°9ʹ14ʺ), goats (GoP;
N53°10ʹ46ʺ, E18°10ʹ48ʺ), and fallow deer (FP; N53°17ʹ43ʺ,
E17°01ʹ46ʺ); 3 meadows near each pasture were treated as
controls (geese meadow, GM: N 52°46ʹ55ʺ, E18°8ʹ4ʺ; goat
meadow, GoM: N53°10ʹ47ʺ, E18°10ʹ40ʺ; and fallow deer
meadow, FM: N53°17ʹ46ʺ, E17°01ʹ33ʺ). All study plots
were fenced. The pastures provided stable conditions and
had a documented history of usage. The livestock density
was measured at the beginning of the examination and
did not changed over time. This parameter was measured
in LU/ha, a unit of animal density in a pasture based on
animal weight and food demand (Rozporządzenie Rady

Ministrów, 2010), and was as follows: geese, 31.27 LU/ha;
goats, 21.12 LU/ha; and fallow deer, 6.60 LU/ha.
From early spring to mid autumn the animals spent
most of the day in pastures. The meadows were extensively
used and mowed twice a year.
Mean annual temperature and annual rainfall in the
study years (2016–2017) were: 9.1 °C and 632 mm for
GP and GM, 9.3 °C and 701 mm for GoP and GoM,
and 9.5 °C and 556 mm for FP and FM (The Institute of
Meteorology and Water Management–National Research
Institute, 2018). Soil from a depth of 6 cm was collected in
summer 2017 (10 samples from each plot). Soil analyses
were carried out at the Department of Agricultural
Chemistry (Faculty of Agriculture and Biotechnology,
UTP University of Science and Technology), and
included soil pH, content of organic carbon (Tiurin’s
method), nitrogen (Tecator and universal method), and
potassium and phosphorus (Egner–Riehm method)
(Łoginow et al., 1990). Soil collected from GP had the
highest concentration of phosphorus and organic carbon,
GoP soil had the highest potassium, and FP soil had the
highest nitrogen concentration (Table 1).

Figure 1. Location of the study plots. Go – goat pasture and meadow, G – goose pasture and meadow, F – fallow deer pasture and meadow.
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Table 1. Properties of soil (layer to 6 cm deep) at goose pasture (GP) and corresponding meadow (GM),
goat pasture (GoP) and corresponding meadow (GoM), fallow deer pasture (FP), and corresponding
meadow (FM).
Parameter

GP

GM

GoP

GoM

FP

FM

Soil pH

6.63

6.62

4.96

6.57

6.07

5.27

Organic carbon (g/kg)

33.6

64.00

19.92

21.24

28.15

14.82

Nitrogen (g/kg)

9.38

8.40

6.30

8.96

16.90

8.82

Potassium (mg/kg)

148.19

28.57

213.17

110.2

36.73

36.73

Phosphorus (mg/kg)

104.97

15.77

73.59

202.34

77.51

57.32

Six
phytosociological
relevés
were
made.
Phytosociological data (relevés) contained a list of plant
species growing at each plot along with information
on coverage (abundance) of each species. The area of
each plot was 25 m2 (5 × 5 m). The species coverage was
assessed according to the Braun–Blanquet scale, modified
by Barkman et al. (1964). In 2 pastures (GP and FP)
vegetation belonged to Lolio-Plantaginetum association,
and in GoP it belonged to Festuco-Brometea class. Two
meadows (GM and GoM) harbored plant association
Arrhenatheretum elatioris, while the remaining one (FM)
contained Poa pratensis-Festuca rubra (Table 2).
2.2. Sampling and identification
Samples were collected in the spring, summer, and autumn
of 2016 and 2017 during a grazing season. From each of the
6 experimental plots (3 pastures and 3 meadows), we took
10 samples of 150 cm3 each. The samples taken with a soil
corer included 3 layers (50 cm3 each): lower part of plants 3
cm high, upper layer of soil to the depth of 3 cm, and lower
layer of soil 3–6 cm deep. Following collection, they were
pooled together for the analyses. In total, 360 samples were
collected (6 plots × 3 seasons × 2 years × 10 replicates). The
mites were extracted using high-gradient Tullgren funnels
for 14 days and preserved in 75% ethanol. All mites
were sorted from the samples under a stereomicroscope
(Nikon SMZ 800). Mesostigmata (Lindquist et al., 2009),
Oribatida, and the total number of mites were counted.
Oribatida were placed in lactic acid on cavity slides and
identified under a compound microscope (Nikon Eclipse
50i). They were identified by species, including juvenile
forms, using the key by Weigmann (2006) and other
publications (Seniczak, 1977, 1978, 1980a, 1980b, 1988,
1990; Seniczak and Klimek, 1990; Seniczak and Seniczak,
2008; Ermilov, 2010; Pfingstl and Krisper, 2011). Average
results for all seasons and both years were analyzed.
2.3. Statistical analysis
Oribatid communities were characterized with an
abundance index (A, indiv. * m–2), number of species (S),
and Shannon species diversity index (H′) (Odum, 1982).
The basic statistical descriptors included mean values x̄
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and standard deviation (±SD). For the other statistical
analyses, the values were log transformed log (x + 1)
(Łomnicki, 2010). Normality of the distribution was tested
with Kolmogorov–Smirnov test, while equality of variance
in different samples was evaluated with Levene’s test.
Two–way analysis of variance was used to find significant
differences between the means. Similarities in Oribatida
abundance between the study sites were analyzed
using unweighted pair group method with arithmetic
mean (UPGMA) and Bray–Curtis (percent similarity)
coefficients. Based on the same log-transformed data set,
analysis of the most numerous Oribatid species and plant
communities and environmental factors with canonical
correspondence analysis (CCA) was performed using
PAST. Spearman’s rank correlation coefficient (Bolboacă
and Jäntschi, 2006) was employed to measure correlations
between Oribatida and selected environmental factors.
The level of significance for all statistical tests was accepted
at α = 0.05. The statistical calculations mentioned above
were carried out with STATISTICA 13.1 (Dell, 2018) and
PAST 3.2 (Hammer UiO, 2018) software.
3. Results
In total, 22,561 mites were extracted from the samples,
including 15,641 Oribatida (69.3%), 4926 Mesostigmata
(21.8%), and 1994 other mites (8.9%). The highest
abundance of mites and of Oribatida was found in the
goose pasture and the lowest in the goat pasture (Table 3).
Oribatida were more abundant in GP and FP pastures than
in their corresponding meadows (in GP this difference was
significant), while in GoP pasture they were 3 times less
abundant than in GoM meadow. Significant differences
in the abundance of Oribatida were found between GP
and the other 2 pastures (Table 3, Figure 2). No significant
differences in the abundance of Mesostigmata were
detected.
In total, 21 oribatid species were recorded (Table 3).
The number of species and species diversity (H′) were
generally lower in pastures (GP, FP, GoP) than in the
corresponding meadows. The abundance of many species
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Table 2. Floristic characterization of the study plots: fallow deer pasture (FP) and corresponding meadow (FM),
goose pasture (GP) and corresponding meadow (GM), goat pasture (GoP), and corresponding meadow (GoM).
GP

GM

GoP

GoM

FP

FM

Relevé number

2A

2B

3A

3B

1A

1B

Relevé area (m )

25

25

25

25

25

25

Herb cover c (%)

100

100

90

90

100

90

Number of species

15

23

29

19

18

19

2

Ch. Molinio-Arrhenatheretea R. Tx. 1937 em. 1970
Arrhenatherum elatius (L.) P. Beauv. ex J. Presl & C. Presl

4

4

Agrostis stolonifera L.

2b

Lolium perenne L.

3

+

Dactylis glomerata L.

+

1

1

Poa pratensis L.

1

1

Plantago major L.

r

Leontodon autumnalis L.

3
1

+

2a

1

1

2a

2m

+

+

1

Ranunculus repens L.

2m

2a

Potentilla anserina L.

1

1

Plantago lanceolata L.

+

Achillea millefolium L.

3

Taraxacum officinale F. H. Wigg.

+

Rumex acetosa L.

2a

+

2b

+

2m

2b

+

1

1

2m

1

1

Bromus hordeaceus L.

2m

Lotus corniculatus L.

2m

Trifolium repens L.

+

Festuca arundinacea Schreb.

1
1

+

Veronica chamaedrys L.

r

Vicia cracca L.

r

Rumex thyrsiflorus Fingerh.
Trifolium repens L.

1
1

Rumex crispus L.

1

Polygonum bistorta L.

1

Lysimachia nummularia L.

+

Cerastium fontanum Baumg.

+

Potentilla reptans L.

1

Vicia cracca L.

1

Ch. Festuco-Brometea Br.-Bl. et R. Tx. 1943
Festuca trachyphylla Hack. (Krajina)

3

2a

Eryngium planum L.

+

+

Achillea pannonica Scheele

2m

Poa compressa L.

1

Centaurea stoebe L.

1

Ch. Koelerio-Corynephoretea Klika in Klika et Novák 1941
Cerastium semidecandrum L.
Hypochoeris radicata L.

1

+
1

1
+
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Table 2. (Continued).
Potentilla argentea L. s. s.

2a

Corynephorus canescens (L.) P. Beauv.

1

Rumex acetosella L.

+

+

Ch. Polygono-Poetea annuae Rivas-Martinez 1975
Poa annua L.

2a

Chamomilla suaveolens (Pursh) Rydb.

1

1

Ch. Artemisietea vulgaris Lohmeyer et al. in R. Tx. 1950
Cirsium arvense (L.) Scop.

r

+

r

Berteroa incana (L.) DC.

+

Melandrium album (Mill.) Garcke
Glechoma hederacea L.

+

Heracleum sphondylium L.

+

Equisetum arvense L.

+

Agropyron repens (L.) P. Beauv.

+

+

+

1

+

1
2m

Ballota nigra L.

2m

Convolvulus arvensis L.

+

Eqiusetum arvense L.

+

Verbascum thapsus L.

r

Tanacetum vulgare L.

1

Daucus carota L.

1

Saponaria officinalis L.

1

Ch. Stellarietea mediae R. Tx. et al. in R. Tx. 1950
Polygonum aviculare L.

+

Chenopodium album L.

1

Erodium cicutarium (L.) L’Hér

1

Geranium pusillum Burm. F. ex L.

1

1

Capsella bursa-pastoris (L.) Medik.

R

+

Setaria viridis (L.) P. Beauv.

1

Cirsium vulgare (Savi) Ten.

1

+
+

Other
Carex hirta L.

2m

Agrostis capillaris L.

1

Medicago lupulina L.

1

Festuca rubra L. s. s.

1

Cardaminopsis arenosa (L.) Hayek

1
2a
1

Hieracium pilosella L.

1
+

3

+

2a

Senecio jacobaea L.

+

Carex riparia Curtis

1

Phragmites australis (Cav.) Trin. ex Steud.

+

1A – Lolio – Plantaginetum Beger 1932 em. Sissingh 1969, 1B – association Poa pratensis – Festuca rubra
Fijałkowski 1959 pro ass., 2A – Lolio – Plantaginetum Beger 1932 em. Sissingh 1969, 2B – Arrhenatheretum
elatioris Braun 1915, 3A – association from class Festuco – Brometea, 3B – Arrhenatheretum elatioris Braun 1915.
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Table 3. Abundance of mites (in 103 individuals m−2 ± SD), number of oribatid species (S), and Shannon diversity index (H′) at all
studied plots.
Animal
GP

GM

Oribatida

56.6 ± 74.1

S
H′

GoM

GoP

FP

FM

F

15.4 ± 16.7

16.7 ± 16.6

4.5 ± 6.7

9.3 ± 10.9

6.0 ± 11.1

16

17

16

15

16

18

1.26

2.30

2.12

2.16

1.72

aA

bc

b

bB

bB

9.6 ± 15.2

6.8 ± 8.5

8.8 ± 14.8

5.8 ± 6.3

Other mites

2.3 ± 5.5

2.8 ± 6.4

1.2 ± 2.9

2.2 ± 4.9

3.7 ± 12.1

Acari

68.4 ± 85.1

aA

a

a

a

aA

aA

a

27.9 ± 30.3

b

aA

24.8 ± 20.1

b

aA
aA

15.6 ± 16.8

bB

Animal ×
habitat

F

F

P

P

27.60 < 0.001 9.88 0.002 21.37

< 0.001

7.9 ± 12.1a

1.36

0.258

0.00 0.982 0.73

0.482

4.0 ± 12.2a

2.02

0.135

0.00 0.984 0.31

0.731

b

1.96

Mesostigmata 9.6 ± 18.4

aA

P

Habitat

18.8 ± 21.3

bB

18.8 ± 23.4

b

20.07 < 0.001 5.98 0.015 12.80

< 0.001

The same letter means not signiﬁcant difference.
A, B
– signiﬁcant difference (P < 0.05) between pastures.
a, b, c
– signiﬁcant difference (P < 0.05) between pasture and habitat (interaction).

Figure 2. Qualitative – quantitative similarities Bray–Curtis coefficient of Oribatida abundance at the study plots.

differed significantly between GP and GM, while no such
differences were seen between FP and FM. Abundant
species included Platynothrus peltifer (C. L. Koch, 1839),
Tectocepheus velatus (Michael, 1880), Eupelops occultus
(C. L. Koch, 1835), and Liebstadia similis (Michael, 1888)
(Table 4). Platynothrus peltifer and T. velatus preferred
pastures to meadows and were the most abundant in GP;
e.g., P. peltifer was 430 times more abundant in GP than
in GM. Contrary to that, L. similis and Sellnickochthonius
immaculatus (Forsslund, 1942) were more abundant in
meadows.
The presence of different oribatid species correlated
differently with the analyzed soil parameters (Table 5,

Figure 3). All abundant Oribatida (A > 0.5) correlated
positively with soil pH. The abundance of T. velatus
correlated with nitrogen concentration, and Achipteria
coleoptrata (Linnaeus, 1758) correlated with concentration
of nitrogen, carbon, and phosphorus. The abundance of
Punctoribates punctum (C. L. Koch, 1839) correlated with
phosphorus and P. peltifer with potassium only.
The abundance of Oribatida correlated positively with
the abundance of Mesostigmata. A correlation between
mite species abundance and livestock density (LU/ha)
was positive for P. peltifer, P. punctum, T. velatus, and
Trichoribates novus (Sellnick 1928) and negative for L. similis,
Metabelba pulverosa (Strenzke 1953), and Scheloribates
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Table 4. Abundance (in 103 individuals m−2 ± SD) of selected oribatid dominant species (A > 0.5) at all studied plots.

Species
GP

GM

Animal

Habitat
F

P

Animal ×
habitat

GoP

GoM

FP

FM

F

P

F

P

1.2 ± 7.0b

25.52 < 0.001 30.19

< 0.001 27.30 < 0.001

8.33

< 0.001 6.03

0.015

3.71

0.026

13.02 < 0.001 0.04

0.851

5.67

0.004

<0.1 ± 0.2cB 0.1 ± 0.4c

14.26 < 0.001 33.53

< 0.001 13.38 < 0.001

3.23

0.001

1.28

0.653

19.75 <0.001

Platynothrus
peltifer

43.5 ± 64.6aA 0.1 ± 0.5b

0.7 ± 4.5bB

0.5 ± 1.4b

3.3 ± 5.8bB

Tectocepheus
velatus

4.4 ± 6.4aA

1.5 ± 3.3b

0.9 ± 1.2bB

0.7 ± 1.0b

3.0 ± 5.3abA 2.0 ± 3.4b

Eupelops
occultus

2.4 ± 3.2abA

2.5 ± 3.5a

1.1 ± 2.2bcB

1.4 ± 2.1abc 1.7 ± 2.3cB

Liebstadia
similis

0.6 ± 1.1bcA

2.2 ± 4.0b

0.1 ± 0.4cA

4.6 ± 7.0a

Sellnickochthonius
immaculatus

1.4 ± 4.7abA

3.4 ± 10.0b 0.4 ± 1.9abAB 3.4 ± 8.4b

0.1 ± 0.4aB

0.7 ± 3.5ab

Punctoribates
punctum

1.8 ± 2.4aA

0.4 ± 0.6b

0.4 ± 0.8bA

1.8 ± 2.9a

0.1 ± 0.3bB

< 0.1 ± 0.2b 15.46 < 0.001 0.20

Trichoribates
novus

1.1 ± 2.6aA

0.3 ± 0.7b

0.2 ± 0.5bB

0.2 ± 0.6b

0.2 ± 0.8abAB 0.4 ± 0.9ab

4.41

2.45

0.118

4.41

0.013

Achipteria
coleoptrata

0.3 ± 0.9bA

1.1 ± 2,0a 0.2 ± 0.6bB

0.1 ± 0.3b

< 0.1 ± 0.1bB 0.1 ± 0.7b

12.94 < 0.001 6.48

0.011

7.63

0.001

Metabelba
pulverosa

0.1 ± 0.3bA

0.8 ± 1.7a

< 0.1 ± 0.1bA 0.6 ± 1.0a

0.0 ± 0.0bB

< 0.001 25.26

< 0.001 6.44

0.002

Scheloribates
laevigatus

< 0.1 ± 0.2aA 0.3 ± 0.9a

< 0.1 ± 0.3aB 1.1 ± 2.8b

< 0.1 ± 0.1aA 0.0 ± 0.0a

0.001

0.001

0.003

0.7 ± 1.6c

< 0.1 ± 0.1b 8.08
7.36

0.041

0.013

10.50

12.22

5.97

0.028

The same letter means not signiﬁcant difference.
A, B
– signiﬁcant difference (P < 0.05) between the pastures.
a, b, c
– signiﬁcant difference (P < 0.05) between the pasture and habitat (interaction).
Table 5. Correlations of all oribatid individuals and selected dominant species with some biotic and abiotic factors, (+) positive
correlations, (-) negative correlations.
pH

Oribatida (+), A_col (+), E_occ (+), L_sim (+), M_pul (+), P_pel (+), P_ pun (+), S_lae (+), S_imm (+), T_vel
(+), T_nov (+)

Nitrogen

A_col (-), T_vel (+)

Organic carbon

Oribatida (+), A_col (+), E_occ (+), M_pul (+), S_imm (+)

Potassium

Oribatida (+), M_pul (-), P_pel (+), P_pun (+)

Phosphorus

Oribatida (+), A_col (-), L_sim (+), P_ pun (+), S_lae (+)

LU/ha

Oribatida (+), L_sim (-), M_pul (-), P_pel (+), P_pun (+), S_lae (-), T_vel (+), T_nov (+)

Mesostigmata

Oribatida (+), Oribatida Juv (+), E_occ (+), M_pul (+), P_pel Juv (+),P_pel Ad (+), P_ pun Juv (+), P_pun Ad
(+), S_imm Ad (+), T_vel Juv (+)

Oribatida: A_col – Achipteria coleoptrata, E_occ – Eupelops occultus, L_sim – Liebstadia similis, M_pul – Metabelba pulverosa, P_pel –
Platynothrus peltifer, P_pun – Punctoribates punctum, S_lae – Scheloribates laevigatus, S_imm – Sellnickochthonius immaculatus, T_vel
– Tectocepheus velatus, T_nov – Trichoribates novus.

laevigatus (C. L. Koch 1836). Canonical correspondence
analysis showed that L. similis and S. laevigatus preferred
plant association Ch. Artemisietea vulgaris, P. punctum
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preferred plant association Ch. Molinio-Arrhenatheretea,
and T. novus preferred the pasture grazed by fallow deer
with dominating plant association Ch. Festuco-Brometea.
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Figure 3. Canonical correspondence analysis (CCA) for most abundant oribatid species with A > 0.5. Soil components and
plant community, eigenvalues for axis 1 ʎ = 0.53 (72.0%), for axis 2 ʎ = 0.14 (19.2%), permutation test of first axis F = 0.7,
p = 0.376. GM – goose meadow, GP – goose pasture, GoM – goat meadow, GoP – goat pasture, FM – fallow deer meadow,
FP – fallow deer pasture, A_col – Achipteria coleoptrata, E_occ – Eupelops occultus, L_sim – Liebstadia similis, M_pul –
Metabelba pulverosa, P_pel – Platynothrus peltifer, P_pun – Punctoribates punctum, S_lae – Scheloribates laevigatus, S_imm
– Sellnickochthonius immaculatus, T_vel – Tectocepheus velatus, T_nov – Trichoribates novus.

Oribatid juveniles dominated the adults at all studied
sites (accounting for, on average, 73% in the pastures
and 70% in the meadows) (Figure 4). Some populations
(P. peltifer, T. novus, and L. similis) were dominated by
juvenile forms, while others (M. pulverosa and E. occultus)
were dominated by adult ones. In addition, S. immaculatus
featured low participation of juveniles in the age structure,
except for GoM, where it accounted for 65% (Figures 5–7).
4. Discussion
The abundance of Oribatida, and therefore, of total Acari,
was the highest in GP pasture. Additionally, the abundance
of oribatid mites in the pastures vs. the meadows showed
different patterns depending on the livestock species; only
in GoP was this value lower than in the corresponding
meadow. In FP it was similar, and in GP the abundance of
oribatid mites was even higher than in the corresponding
meadow. In view of these findings, our hypothesis that
grazing negatively affects mite abundance was only
partially supported and true only in the case of goats.
Goats and fallow deer are even-toed ungulates and are
heavier than geese, so they have stronger negative impact
on soil. Heavier animals, in particular ungulates, strongly
compact the soil to a depth of 5 cm, which leads to the
destruction of its structure (Greenwood et al., 1997; Di et
al., 2001; Parfitt, 2005) and the decreasing abundance and
richness of Oribatida species (Hubert, 2000; Clapperton
et al., 2002; Chachaj and Seniczak, 2005; Seniczak, 2007;

Schon et al., 2008). Additionally, the different plant cover in
the goose pasture may also explain lower soil degradation
there. The pasture grazed by geese was dominated by the
plant association Lolio-Plantaginetum which is typical
of intensely grazed pastures and includes plants highly
resistant to treading, abrasion, and breaking (Waldon,
1999). This pasture was densely populated with Achillea
millefolium L., a plant not preferred by geese (Rosiński,
2002; Washburn et al., 2007). The low attractiveness of
A. millefolium to geese and its significant share in the
plant cover could reduce soil degradation and indirectly
affects the number of Oribatida. This supports our second
hypothesis that the effect of grazing depends on the
livestock species.
It is worth noticing that the soil in the geese pasture
was the richest in organic matter, the content of which
significantly correlated with the abundance of Oribatida
(Tables 1 and 5). The positive correlation of oribatid mites
with organic matter content was also shown by Bedano
et al. (2006) and Bardgett and Cook (1998). Soil organic
matter is one of the main factors affecting the abundance
of Oribatida, because most species of this group are
saprophagous (Norton and Behan-Pelletier, 2009; Walter
and Proctor, 2013). In contrast, no significant differences
were found in the abundance of predatory Mesostigmata
at the study plots.
No clear effect of the grazing livestock on species
diversity of Oribatida was observed. The number and
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Figure 4. Percentage ratio of adult and juvenile oribatids.

T_nov

Goose
Figure 5. Percentage ratio of adult and juvenile oribatids at goose pasture and corresponding meadow. Oribatida: A_
col – Achipteria coleoptrata, E_occ – Eupelops occultus, L_sim – Liebstadia similis, M_pul – Metabelba pulverosa, P_pel
– Platynothrus peltifer, P_pun – Punctoribates punctum, S_lae – Scheloribates laevigatus, S_imm – Sellnickochthonius
immaculatus, T_vel – Tectocepheus velatus, T_nov – Trichoribates novus.

diversity of Oribatida species were comparable at all
pastures. Moreover, the number of species did not differ
considerably between the pastures and corresponding
meadows. Probably mowing the meadows twice a year
caused disturbances in the biotope that were similar to
grazing. Communities often respond to disturbances
by lowering species diversity (Skubała and Ciosk, 1999;
Maraun and Scheu, 2000; Murvanidze et al., 2013). With
increasing intensity of grazing (expressed as number of LU/
ha), more species of Oribatida significantly lowered their
abundance in the pastures vs. the corresponding meadows,
which indicated changes in the oribatid communities
triggered by grazing.
The studied plots were dominated by eurytopic Oribatida
characteristic to grasslands (Rajski, 1967; Olszanowski
et al., 1996). The most abundant species was P. peltifer, a
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mite typical of pastures that reaches high abundance and
dominance in such habitats (Rajski, 1967). Platynothrus
peltifer is a large oribatid species (body length 700–1000
μm) (Rajski, 1967) with a relatively long-life cycle (130–332
days) (Parfitt et al., 2005). Larger oribatid species and those
with longer life cycles are supposed to be less numerous at
intensely grazed pastures (Parfitt et al., 2005; Schon et al.,
2008), but this was not confirmed in our study.
A large number of oribatid individuals at pastures can
be associated with a strong predominance of fungivorous
species and mycelium biomass in the soil (Parfitt et al.,
2005). One of the fungivorous species that was highly
abundant at the goose pasture is P. peltifer. It prefers soils
rich in organic matter and has high metabolic activity
(Rajski, 1967; Niedbała, 1980). Another species highly
abundant at the studied pastures was T. velatus, which is
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Figure 6. Percentage ratio of adult and juvenile oribatids at goat pasture and corresponding meadow. Oribatida: A_col –
Achipteria coleoptrata, E_occ – Eupelops occultus, L_sim – Liebstadia similis, M_pul – Metabelba pulverosa, P_pel – Platynothrus
peltifer, P_pun – Punctoribates punctum, S_lae –Scheloribates laevigatus, S_imm – Sellnickochthonius immaculatus, T_vel –
Tectocepheus velatus, T_nov – Trichoribates novus.

T_nov
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Figure 7. Percentage ratio of adult and juvenile oribatids at fallow deer pasture and corresponding meadow.
Oribatida: A_col – Achipteria coleoptrata, E_occ – Eupelops occultus, L_sim – Liebstadia similis, M_pul – Metabelba
pulverosa, P_pel – Platynothrus peltifer, P_pun – Punctoribates punctum, S_lae – Scheloribates laevigatus, S_imm –
Sellnickochthonius immaculatus, T_vel – Tectocepheus velatus, T_nov – Trichoribates novus.

microphytophagous and fungivorous (Norton, 1986) and,
similar to P. peltifer, is parthenogenetic (Luxton, 1972).
Parthenogenesis may be a population survival strategy in
disturbed biotopes such as pastures (Smrž, 1992; Skubała,
1997; Maraun et al., 2019).
In the samples extracted from the pastures oribatid
juveniles dominated over adults, as reflected by the age
structure of dominant species. A similar age structure for
pasture P. peltifer and L. similis were reported by Chachaj
and Seniczak (2005). Moreover, the correlations we

observed between the abundance of juvenile Oribatida and
Mesostigmata supported trophic relationships between
these groups (Niedbała, 1980; Kaczmarek, 2000).
In summary, the study showed the complexity of
grazing effects on soil Oribatida. Livestock species and
density, together with floristic composition of the pasture
and soil properties were the main, but probably not the
only factors that determined the direct effects of grazing
on the soil mites. More studies, including those on the
long-term effects of grazing on the soil fauna at pastures,
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are necessary to see if mite communities are capable of
recovering quickly after grazing. Studies of this kind will
expand our knowledge of Oribatida ecology in pastures
and may also have practical implications for pasture
management.
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